Associative and spatial learning and memory deficits in transgenic mice overexpressing the RNA-binding protein HuD.
HuD is a neuronal specific RNA-binding protein associated with the stabilization of short-lived mRNAs during brain development, nerve regeneration and synaptic plasticity. To investigate the functional significance of this protein in the mature brain, we generated transgenic mice overexpressing HuD in forebrain neurons under the control of the alphaCaMKinII promoter. We have previously shown that one of the targets of HuD, GAP-43 mRNA, was stabilized in neurons in the hippocampus, amygdala and cortex of transgenic mice. Animals from two independent lines expressing different levels of the transgene were subjected to a battery of behavioral tests including contextual fear conditioning and the Morris water maze. Our results show that although HuD is increased after learning and memory, constitutive HuD overexpression impaired the acquisition and retention of both cued and contextual fear and the ability to remember the position of a hidden platform in the Morris water maze. No motor-sensory abnormalities were observed in HuD transgenic mice, suggesting that the poor performance of the mice in these tests reflect a true cognitive impairment. We conclude that posttranscriptional regulation of gene expression by stabilization of specific mRNAs may have to be restricted temporally and spatially for proper acquisition and storage of memories.